Phage R4 integrase mediates site-specific integration in human cells.
The R4 integrase is a site-specific, unidirectional recombinase derived from the genome of phage R4 of Streptomyces parvulus. Here we define compact attB and attP recognition sites for the R4 integrase and express the enzyme in mammalian cells. We demonstrate that R4 integrase functions in human cells, performing efficient and precise recombination between R4 attB and attP sites cloned on an extrachromosomal vector. We also provide evidence that the enzyme can mediate integration of an incoming plasmid bearing an attB or attP site into endogenous sequences in the human genome. Furthermore, when R4 attB and attP sites are placed into the human genome, either by random integration or at a specific sequence by using the phi C31 integrase, they act as targets for integration of incoming plasmids bearing R4 att sites. The R4 integrase has immediate utility as a site-specific integration tool for genome engineering, as well as potential for further development.